The relationship between psychosocial characteristics and smoking cessation behavior was examined among Japanese male ever-smokers with type 2 diabetes mellitus. Methods: The psychosocial characteristics and smoking cessation behavior of 441 male ever-smokers with type 2 diabetes mellitus were investigated. Personality was assessed using an egogram (five ego states: the Critical Parent, Nurturing Parent, Adult, Free Child, and Adapted Child) and each patient was classified into a high score or low score group based on the median. The current smokers were divided into 2 categories according to their readiness to quit smoking. Results: In multivariate analyses, the ever-smokers with a high Adult score had a lower risk of current smoking (OR 0.67, 95%CI 0.41 − 0.93), the ever-smokers with a high Free Child score were over 3 times more likely to currently smoke (OR 3.12, 95%CI 1.97 − 4.97), and the ever-smokers who had a low educational background had a higher risk of current smoking (OR 3.02, 95% CI 1.73 − 5.28). In addition, the current smokers with a high Adult score had a lower risk of being in the immotive and precontemplation stage (OR 0.55, 95%CI 0.24 − 0.96). The current smokers who had a low educational background had a higher risk of being in the immotive and precontemplation stage (OR 2.13, 95%CI 1.08 − 5.42). Conclusion: There is a need to develop a smoking cessation program for patients with high "Free Child" scores and a "low education level". J Atheroscler Thromb, 2010; 17:361-368.
. In addition, one study has indicated that 65% of the cardiovascular deaths in patients with diabetes mellitus could be explained by the interaction between cigarette smoking and diabetes 7) . Moreover, among patients with diabetes mellitus, it has been widely considered that smoking contributes to the slow progression of chronic diabetic complications such as retinopathy, nephropathy, and neuropathy [8] [9] [10] . The facilitation of smoking cessation in patients with diabetes mellitus is therefore required to prevent the progression of
Introduction
Many studies have demonstrated smoking to be an independent risk factor for cardiovascular disease [1] [2] [3] [4] , not just for the general population but espe-chronic complications and the occurrence of future cardiovascular events.
Several studies have assessed the connection between psychosocial characteristics and smoking behavior [11] [12] [13] [14] [15] [16] . However, little is known about the personality and social factors associated with smoking cessation behavior among patients with diabetes mellitus. In addition, previous studies have not provided enough information about the differences in personality and social factors between those who try and those who do not try to quit smoking. Understanding the psychosocial characteristics of smokers with type 2 diabetes mellitus would therefore be helpful to establish an effective smoking cessation program.
The objective of the present study was to evaluate the differences in personality and social factors (a) between current smokers and ex-smokers among male ever-smokers with type 2 diabetes mellitus, and (b) between those who desire to quit smoking and those who do not among current smokers with type 2 diabetes mellitus.
Methods

Subjects
All male Japanese patients with type 2 diabetes mellitus who were referred to an outpatient diabetic clinic at the Shiga University of Medical Science Hospital between April 2006 and July 2006 were included in the study. The exclusion criteria were age less than 20 years and gross cognitive impairment. Smoking status was categorized into three groups: current smokers, ex-smokers, and non-smokers. A current smoker was defined as having smoked at least 1 cigarette per day, an ex-smoker was defined as having stopped smoking for more than 1 year, and a non-smoker was defined as having smoked 100 cigarettes in their lifetime.
Of 607 male outpatients with type 2 diabetes mellitus, 3 did not meet the study criteria, 123 were non-smokers, and 7 were ex-smokers who had stopped smoking 1 year previously. Of the remaining 474 patients, 471 agreed to participate in the study. The survey response rate was 99.4%. Thirty patients did not complete a self-administered questionnaire themselves, without assistance from family members. The remaining 186 current smokers and 255 ex-smokers were included in the analysis.
The approval for this study was obtained from the Institutional Review Board of Shiga University of Medical Science (No. 17 − 86, 2006) , and the subjects gave their written informed consent to participate.
Data Collection and Questionnaires
The survey consisted of a face-to-face interview and a self-administered questionnaire. The questionnaire for the face-to-face interview included measures of demographic information, smoking status, diabetes history, and a history of past disease. In addition, the current smokers were asked about their daily consumption of cigarettes, the number of years they had smoked, at what age they started to smoke, the number of prior attempts to quit, and their readiness to quit smoking 17, 18) . The readiness to quit smoking was categorized into one of three stages as defined in a previous study: (1) the immotive or precontemplation stage, (2) the contemplation stage, and (3) the preparation stage 19) . The self-administered questionnaire contained the Kyushu University Egogram 20, 21) , social factors, and the Fagerstrom Test for Nicotine Dependence (FTND) 22) . The Kyushu University Egogram is a Japanese version of an egogram developed in the United States 20, 21) . Its validity and reliability have been confirmed 20, 21) , and it has been used in a study of patients with cancer 15) . The form used comprised 30 items, with each of five ego states assessed by six items. In the questionnaire, the subjects were asked how strongly they agreed with each statement, by marking "strongly agree", "agree", "no opinion", "disagree", or "strongly disagree", which were scored as 5, 4, 3, 2, and 1 point, respectively 21) . The points for all the items in a category were added together, and the total number of points for that category was calculated. The five ego states of the egogram are defined as follows 23, 24) : the Critical Parent (CP), critical and with a judgmental attitude; the Nurturing Parent (NP), protective and nurturing; the Adult (A), oriented toward objective, autonomous data-processing, and probability estimating; the Free Child (FC), curious, impulsive, self-centered, and creative; and the Adapted Child (AC), showing strict compliance and procrastination.
Social factors included family structure, smoking among household, occupation, and education. Education was categorized as attending elementary school, junior high school, high school, and university (including junior college). Six years of elementary school education and 3 years of junior high school education are compulsory in Japan. High school education in Japan is for 3 years, and university education is for 4 years (with 2 or 3 years in the case of a junior college education).
The FTND was categorized into one of three stages as defined in a previous study: (1) minimal dependence, (2) moderate dependence, and (3) maxi-mal dependence 22) . Information on the type of diabetes, duration of diabetes, insulin use, glycosylated hemoglobin level (HbA1c), weight, and height was collected by reviewing the patient's most recent medical records.
Statistical Analysis
The current smokers were divided into 2 categories according to their readiness to quit smoking: the immotive and precontemplation stage, and the contemplation and preparation stage. For each of the five ego states, subjects were classified into a high score group and a low score group based on the median (CP: 19 points, NP: 20 points, A: 20 points, FC: 18 points, AC: 17 points). Body mass index (BMI) was calculated as weight (kg) divided by the square of height (m).
The chi-square test or Fisher's exact test was used to compare the frequency of characteristics, personality and social factors. An analysis of covariance (ANCOVA) was conducted to compare the mean duration of diabetes, HbA1c, BMI, number of cigarettes per day, number of years smoked, and the age of starting to smoke, adjusted for age. Logistic regression analyses were performed to evaluate the differences in personality and social factors according to smoking cessation behavior (1: current smoker, 0: ex-smoker). Model 1 was adjusted for five egogram categories; smoking among household, having an occupation, lower education level and age. In Model 2, history of cardiovascular disease was added to the variables of Model 1.
Logistic regression analyses were used to evaluate the differences in personality and social factors according to the patient's readiness to quit smoking (1: immotive and precontemplation stage, 0: contempla- tion and preparation stage). Model 1 was adjusted for five egogram categories; smoking among household, having an occupation, lower education level and age. In Model 2, number of prior quit attempts and FTND score were added to the variables of Model 1.
The Statistical Package for Social Science (SPSS Japan Inc. Version 15.0J, Tokyo, Japan) was used for the analyses. All probability values were two-tailed with a significance level of p 0.05, and all confidence intervals were estimated at the 95% level. Behavior  Table 1 shows the characteristics, personality and social factors of current and ex-smokers among Japanese male ever-smokers with type 2 diabetes mellitus. The current smokers were significantly younger than the ex-smokers (p .001). The frequency of the history of cardiovascular disease was lower in the current smokers than in the ex-smokers (p .012). On the egogram, the percentage with a high A score was significantly lower among the current smokers than ex-smokers (p .003), while the percentage with a high FC score was significantly higher among the current smokers (p .001). The current smokers were more likely than the ex-smokers to currently live with a smoker (p .001), although there was no difference in the percentage who were living alone. The patients with an occupation tended to more frequently be current smokers than ex-smokers (p .008). The distribution of education level was statistically different between the two groups (p .001). Table 2 summarizes the multivariate-adjusted odds ratio and 95% confidence intervals for current smoking according to personality and social factors among Japanese male ever-smokers with type 2 diabetes mellitus. The patients with a high A score had a significantly lower risk of current smoking than those with a lower A score after an adjustment for confounding factors (OR 0.67, 95%CI 0.41 − 0.93). Conversely, patients with a high FC score were over 3 times more likely to currently smoke than those with a lower FC score (OR 3.12, 95%CI 1.97 − 4.97). Regarding social factors, the risk of current smoking was about 4 times higher in the patients who currently lived with a smoker than in the patients who did not (OR 3.94, 95%CI 2.32 − 6.70). The patients who had a low educational background tended to have a significantly higher risk of current smoking than did the patients with a high educational background (OR 3.02, 95%CI 1.73 − 5.28). In addition, the analysis groups separated by the mean or the analysis of excluded patients who had a history of cardiovascular disease showed a similar tendency. Smoking  Table 3 lists the characteristics, personality and social factors of the current smokers in the immotive and precontemplation stage, and in the contemplation and preparation stage. The current smokers in the immotive and precontemplation stage were significantly younger than those in the contemplation and preparation stage (p .005). The percentage of current smokers who had at least one prior quit attempt was lower in the immotive and precontemplation stage than in the contemplation and preparation stage (p .001). The distribution of the FTND score was statistically different between the two groups (p .042). On the egogram, the frequency of a high A score was significantly lower in the immotive and precontemplation stage than the contemplation and preparation stage (p .024). The distribution of educational level was statistically different between the two groups (p .016). Table 4 summarizes the multivariate-adjusted odds ratio and 95% confidence intervals for being in the immotive and precontemplation stage according to personality and social factors among male current smokers with type 2 diabetes mellitus. The current smokers with a high A score had a significantly lower risk of being in the immotive and precontemplation stage than did those with a lower A score after an adjustment for confounding factors (OR 0.55, 95%CI 0.24 − 0.96). The current smokers who had a low educational background had a significantly higher risk of being in the immotive and precontemplation stage than did the current smokers who had a high educational background (OR 2.13, 95%CI 1.08 − 5.42). In addition, the analysis of groups separated by the mean or the analysis of excluded patients who had a history of cardiovascular disease showed a similar tendency.
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Discussion
In the present study, the patients with a high A score had a lower risk of current smoking and being in the immotive and precontemplation stage, whereas patients with a high FC score, with a low educational background and with other smokers currently living in the house had a higher risk of current smoking. In addition, a low educational background was associated with readiness to quit smoking.
Concerning personality, results were consistent with findings for patients with cancer 15) . Previously, individuals with an A dominant personality were found to have a higher post-discharge smoking cessation rate and those with a FC dominant personality, a lower smoking cessation rate, among male cancer patients after hospital discharge 15) . At present, smoking cessation is the basis for prevention of the occurrence and development of atherosclerotic diseases 25) , and there are many books, newspaper articles, and news reports on television detailing the dangers of smoking and espousing the merits of quiting. In addition, the outpatient clinic for smoking cessation has become popular recently 26, 27) . Regarding the merits of quitting smoking, importance is made of the reduced risk of lung cancer, chronic obstructive pulmonary disease, and death, as well as the financial benefits 28, 29) . Therefore, patients who have a high A score judge the merits and demerits of continued smoking and consequently, often interested in quitting smoking, and willing to try. However, the patients who show a high FC score, even if they have diabetes mellitus, tend to behave as they like, and find it difficult to modify their behavior on the basis of any possible future gains.
Concerning social factors, studies have found that members of the general population with a lower educational level were more likely to lack sufficient knowledge about the health effects of smoking 30) , and rated low in regard to taking advice from health care providers 31) . Therefore, not only the general population, but also the patients with diabetes mellitus who have a low educational background may need particularly extensive education and intervention. At the same time, smoking by another household member makes the current smoker's withdrawal from nicotine dependence difficult, because there is not generally separate areas in the home for current smokers and ex-smokers or non-smokers. It has been suggested that the cooperation of family members is essential for improving the prognosis of diabetic patients through smoking cessation.
Several potential limitations should be considered when interpreting these results. First, a cross-sectional study does not prove any causal relationship. In addition, the reasons why ex-smokers in the study gave up smoking were not clearly elucidated. Therefore, a further investigation in a prospective study in which we investigate the egogram of new patients with diabetes mellitus, and a follow-up of their smoking status will be necessary in the future. Second, the subjects were limited to the patients of one university hospital. Third, we did not investigate social factors such as income level or type of occupation. Finally, other potential confounding factors not considered in this study were the occurrence of complications and alcohol consumption. The tendency of the results, however, did not change in the subgroup without a past history of cardiovascular disease, and the duration of diabetes did not significantly influence either current smoking status or readiness to quit smoking. However, such factors should be considered in future studies because no information was available concerning complications such as diabetic nephropathy, retinopathy, and neuropathy, and a detailed investigation was thus not possible.
In conclusion, this is the first report to suggest that psychosocial background is related to smoking cessation behavior and readiness to quit smoking among male ever-smokers with type 2 diabetes mellitus. The development of a smoking cessation program for patients who demonstrate high "FC" scores and have a "low education level" is therefore necessary. In addition, strong family support is also considered important.
